ELECTRIC VEHICLE 



BACKGROUND OF THE INVENTION 

Field of the Invention 
[0001] 

The present invention relates to an electric vehicle capable of carrying 
out a boosting operation for making a current value of an electric motor 
larger than that in a normal full throttle time. 

Description of Related Art 
[0002] 

Conventionally, there exist control technology in a stalled state of an 
electric car. 
[0003] 

The conventional electric motor, however, does not carry out a 
boosting operation for making a motor current larger than that in a normal 
time for rapid acceleration. 
[0004] 

According to the invention, it is an advantage to provide an electric 
vehicle capable of carrying out a control operation in boosting and stalled 
states. 
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SUMMARY OF THE INVENTION 
[0005] 

In order to resolve the above -described conventional problem, there is 
provided an electric vehicle including an electric motor for driving a wheel 
and capable of carrying out a boosting operation for making a current value 
of the electric motor larger than a current value at a normal full throttle time. 
According to the present invention, a method includes detecting that the 
boosting is carried out and the electric motor is not rotated, detecting that a 
predetermined time period has elapsed since the detection, and after the 
detection controlling the current value of the electric motor to be equal to or 
smaller than a current value determined to be smaller than the current value 
at the normal full throttle time. 

BRIEF DESCRIPTION OF DRAWINGS 
[0006] 

Fig. 1 is a side view of an electric motor cycle to which the invention is 
applied. 
[0007] 

Fig. 2 is a diagram showing a time -motor current characteristic of an 
electric motor cycle 1. 
[0008] 

Fig. 3 is a flowchart of a control of the electric motor cycle 1. 
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Detailed Description of the Preferred Embodiments 
[0009] 

A mode for carrying out the invention will be explained with reference 
to the drawings as follows. 

Fig. 1 is a side view of an electric motor cycle to which the invention is 
applied. 

An electric motor cycle 1 shown in Fig. 1 is provided with a head pipe 
2 at an upper front portion of a vehicle body thereof and a steering shaft, not 
illustrated, is pivotably inserted into the head pipe 2. Further, a handle 3 is 
attached to an upper end of the steering shaft. Both ends of the handle 3 are 
attached with grips 4 and the grip 4 on the right side (depth side of Fig. 1), 
not illustrated, constitutes a pivotable throttle grip (hereinafter, described as 
throttle 4A). 
[0010] 

A lower portion of the head pipe is attached with upper portions of a 
pair of left and right front forks 5, and a front wheel 6 is rotatably supported 
axially by a front wheel axle 7 at lower ends of the respective front forks 5. 
Further, a meter 8 is arranged above a center of the handle 3, a head lamp 9 
is arranged on a lower side of the meter 8 and flasher lamps 10 (only one of 
them is illustrated in Fig. 1) are respectively provided on both sides thereof. 
[0011] 

A pair of left and right vehicle body frames 11 are extended toward a 
rear side of the vehicle body. That is, the vehicle body frame 11 is 
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constituted by a shape of a round pipe, extended from the head pipe 2 to the 
rear side of the vehicle body in a skewed lower direction and thereafter, bent 
in a circular ark shape to the rear side and extended substantially 
horizontally to the rear side of the vehicle body. A pair of left and right 
vehicle body frames 12 are extended from rear end portions of the respective 
vehicle body frames 11 in a skewed upper direction and connected to each 
other on a rear side of a seat 13. A battery 14 is arranged between the pair 
of left and right vehicle body frames 12. 
[0012] 

Meanwhile, a seat stay (not illustrated) of an inverse U-shape is 
connected to the left and right vehicle body frames 12 and supported by a 
pair of left and right stays 15 (only one of them is illustrated). The seat 13 is 
arranged at the seat stay for opening and closing. 
[0013] 

Further, a tail lamp 17 is attached to a rear face of a rear fender 16 
attached to rear ends of the vehicle body frames 12 and flasher lamps 18 
(only one of them is illustrated) are arranged on left and right thereof. 
[0014] 

Meanwhile, a pair of left and right rear arm brackets 19 (only one of 
them is illustrated) are respectively welded to the rear end portions of the left 
and right vehicle body frames 11, and front ends of rear arms 20 are 
supported by the rear arm brackets 19 (pivotably) by a pivot shaft 21. 
Further, a rear wheel 22 which is a drive wheel is rotatably supported axially 
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by rear ends of the rear arms 20 and the rear arms 20 and the rear wheel 22 

are suspended from the vehicle body frames 12 by rear cushions 23. 

[0015] 

Further, foot steps 24 (only one of them is illustrated) are respectively 
attached to lower sides of the left and right vehicle body frames 11, lower 
portions of the rear arms 20 are pivotably provided with side stands 25 
axially by a shaft 26 and the side stands 25 are urged in a closing direction by 
a return spring 27. 
[0016] 

An electric motor 28 of a thin axial gap type which is flat in a vehicle 
width direction is contained at substantially circular portions of rear ends of 
the rear arms 20. Further, contiguous to the electric motor 28, an electric 
motor control unit 30 for controlling the electric motor 28 and an encoder 32 
for detecting a rotational position of a rotor of the electric motor 28 are 
contained. 
[0017] 

Fig. 2 is a diagram showing a time-motor current characteristic of the 
electric motor cycle 1. Fig. 3 is a flowchart of a control operation of the 
electric motor cycle 1. 
[0018] 

According to the electric motor cycle 1, when a throttle is fully opened, 
for example, from when the electric motor cycle 1 is stationary, current of the 
electric motor 28 (motor) increases to accelerate. However when the throttle 



5 



remains fully opened, the motor current increases until reaching a boost 
value if the motor current is equal to or higher than a normal value (normal 
full open value) and the vehicle speed is below a predetermined value. 
Therefore, the electric motor cycle 1 accelerates more than normal. Further, 
when the vehicle speed goes beyond the predetermined value, the motor 
current returns to the normal value while the throttle is kept fully open so 
that power consumption by wasteful acceleration can be prevented. 
[0019] 

The electric motor cycle 1 enabling to carry out boosting in this way 
constantly executes the control operation of Fig. 3. Further, the electric 
motor cycle 1 includes a timer which increases its count with an elapsed time 
period (hereinafter, timer) and has a threshold tO (> 0 second) of the elapsed 
time period and a limit value ImO (< normal full open value) of the motor 
current set. 
[0020] 

First, whether the motor current is with in a boosting region (step 
Sll) is determined. When the determination is NO, the value t of the timer 
is reset (step S15) and the process returns to step Sll. Meanwhile, when 
the determination is YES, whether or not a stalled state exist (a state in 
which the motor does not rotate although the motor current flows) or not 
(step S13) is determined. When the determination is NO, the value t of the 
timer is reset (step S15) and the process returns to step Sll. 
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[0021] 

Further, the state in which the motor has not rotated, means that the 
revolution of the motor is equal to or smaller than the lowest value and does 
not strictly mean that the motor has not rotated. 
[0022] 

When the determination is YES at steps Sll and S13, the operation 
determines whether the value t of the timer is equal to or larger than the 
threshold tO (step S17). When the determination is NO (less than tO), the 
operation returns to step Sll. When the determination is YES at steps Sll, 
S13 and S17, control is executed to make the motor current equal to or lower 
than a limit value ImO (step S19). 
[0023] 

As has been explained above, according to the electric motor cycle 1, 
there is provided an electric vehicle capable of carrying out a control 
operation in the boosting and stalled states. Further, a fast response which 
cannot be achieved by detecting temperature of the electric motor 28 or an 
inverter for driving the electric motor 28 is achieved. 
[0024] 

According to the invention, an electric vehicle is capable of controlling 
the boosting and stalled states, by detecting that there is a boosting state and 
the electric motor has not rotated. According to the invention when a 
predetermined time period has elapsed since the detection and controlling, 
after the detection, the current value of the electric motor is equal to or 
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smaller than the current value determined to be smaller than the current 
value at the normal full throttle time. 
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